Eleven MRL-lpr/lpr anti-DNA autoantibodies are encoded by genes from four VH gene families: a potentially biased usage of VH genes.
The genes encoding 11 independently derived anti-DNA autoantibodies from the lupus-prone mouse strain, MRL-lpr/lpr, were examined with VH, D, and JH gene probes. These autoantibodies do not define new VH gene families, since all of the autoantibodies were encoded by VH genes from four of the nine known gene families. A minimum of nine different VH genes encoded this panel of 11 anti-DNA autoantibodies. These results are consistent with the stochastic use of the VH gene repertoire and the expression of multiple VH genes. However, the data is also consistent with a biased usage of the VH gene repertoire. First, two pairs of autoantibodies, one from the J558 family and one from the 7183 family, appear to express identical or closely related VH genes as determined by the position of two restriction enzyme sites 5' of the expressed VH genes. In addition, three autoantibodies that appear to be sister clones might define a third VH gene that is used repeatedly. Secondly, about 45% of the panel is encoded by the Q52 and 7183 families, which are the 3' most families. These families have been shown to be preferentially rearranged early in B cell ontogeny. This suggests that some anti-DNA autoantibodies might originate from a population of B cells that predominate early in ontogeny. An alternative hypothesis is that the potential bias in VH gene and gene family usage could be due to antigen selection. All four JH genes are expressed, although the JH1 gene appears to be underutilized in both expressed and unexpressed rearrangements. Two members of the panel that bind double-stranded DNA were encoded by two different VH gene families, the S107 family and the J558 family.